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INTRODUCTION 
The objective of this study is to provide subsurface 
stratigraphy of the Kenny-Ackerman site to be used in the 
development of The Ohio State University Research Park. 
Data were obtained from water wells within Franklin County 
and four boreholes augered at the site in August 1984. 
Subsurface stratigraphy and other data on geological 
materials is used by engineers, land use planners, architects 
and developers to determine whether a site is suitable for 
development. If so, the placement of buildings, utilities, 
woods and drainage modifications are planned with this infor-
mation. Engineering tests conducted on samples obtained 
during a preliminary site survey are used to make preliminary 
plans for building size and foundation requirements. 
Hydrologic information from a preliminary site survey 
also is important in planning drainage and design of the 
structures. 
PHYSIOGRAPHY 
Taking the shape of a north-south trending rectangle, 
this area is bounded on the north by Ackerman Road, the west 
by Kenny Road, the south by the Ohio State University Garages 
and the east by the Chesapeake and Ohio Railroad tracks. The 
Olentangy River lies 1 mile to the east. The site measures 
1 
approximately 800 feet east-west and 1300 feet north-south 
for approximately 104,00 square feet or 2.7 acres. This 
area lies on the outskirts of the corporation limit within 
Western Clinton township in Franklin County (fig. 1). 
2 
The maximum difference in relief at the site is 15 feet. 
The western half lies at an elevation of 770 feet and slopes 
gently to an elevation of 755 feet in the east. Drainage 
on the site flows to the east with an open ditch in the 
extreme north and a lesser surficial drainage gully flowing 
across the southern section (fig. 2). 
Illinoian and Wisconsinian glaciations have left deposits 
of glacial drift on the underlying bedrock topography. A 
cross sectional view of Franklin County through the site 
indicates the underlying bedrock to be either the Delaware 
Limestone or theColtmh.ls Limestone of Devonian Age (fig. 3). 
The Delaware Limestone, a thinly bedded blue-gray limestone 
of approximately 32 feet in thickness overlies the more 
massive purer Columbus Limestone, approximately 105 feet in 
thickness (Schmidt, 1958). These limestones dip to the east 
and underlie the younger Devonian Ohio Shale. The contact 
between the limestone in the west and the more easily eroded 
shales in the east lies to the east of the Olentangy River. 
3
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GLACIAL HISTORY 
The site lies upon the glacial deposits in a former 
tributary of the Groveport River. The Groveport River flowed 
westward and joined the northwestward flowing Teays River, 
the major river system that drained Ohio in preglacial time. 
The Groveport gathered its headwaters in Wayne County, flowed 
westward into Richland County, then due south into northwest 
Fairfield County where it began its westward trek across 
Franklin County (fig. 4). It joined the Teays River in 
neighboring Madison County. The largest tributary of the 
Teays River, within the state, the Groveport River had a 
length of 150 miles (Stout, et al., 1943). 
The Deep Stage Drainage System commenced with the 
encroachment of the Kansan Ice sheet and the blockage of the 
Teays River course to the northwest. This ice margin caused 
waters of the Teays River to seek new outlets to the south 
rather than in the north. Stream courses were reversed or 
remained the same in the Old Teays tributaries. The Grove-
port River followed the same course from Wayne County to 
Fairfield County but then flowed southwestward to join the 
Newark River. The Groveport River was renamed the Utica 
River during this drainage system (fig. 5). A tributary of 
the Newark River, the Columbus River flowed south, draining 
much of Franklin, Delaware, Morrow and northern Union 
counties. It occupied many of the channels previously 
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occupied by the Groveport. Due to regional uplift, the 
streams of the Deep Stage incised the bedrock to an erosional 
surface well below that of the Teays draining system. The 
Deep Stage drainage system existed until the advancement of 
the Illinoian ice (Stout, et al., 1943). 
The Illinoian ice covered a greater expanse of Ohio than 
the subsequent Wisconsinian glaciations. A thick mantle of 
drift covered the underlying Teays and Deep Stage drainage 
systems. 
The Ackerman site lies on the confluence of two tribu-
taries of the Groveport River (Goldthwait, 1958) . Bedrock 
elevations approximate 650 feet with 65-125 feet of glacial 
drift accumulating within the former river valley. 
DESCRIPTION OF EAST-~JEST CROSS SECTION 
An east-west cross sectional view, taken through 11 
water logs, shows the elevations of the underlying limestone 
bedrock (fig. 6). The lateral extent of this view is 4.5 
miles. 
Well #827 shows a topographic ridge of limestone at an 
elevation of 680 feet, surrounded by limestone valleys at 
elevations of 654 feet (Well #824) and 651 feet (Well #1420). 
This ridge of limestone may separate two different tribu-
taries of the post Kansan Columbus River or pre-glacial 
Groveport River. The westernmost valley may be the fluvial 
valley of the tributary that joins from the northwest, 
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gathering its headwaters in southern Perry township. The 
eastern valley may represent the higher discharge tributary 
which gathers its headwaters by the confluence of several 
lesser tributaries to the north in western Sharon and eastern 
Perry townships (fig. 7) (Goldthwait, 1958). The confluence 
of this stream would be expected to be found to the south and 
form a wider valley at a bedrock topography below the 650 
foot level. 
The width of the area covered by these two river valleys 
is 1.12 miles for the western valley and 1.75 mile for the 
eastern valley. 
STRATIGRAPHY OF THE SURFICIAL DEPOSITS 
Four boreholes were made at the Kenny-Ackerman site 
(fig. 1). Boreholes #2 and #4 were taken at the higher 
elevations in the west and boreholes #1 and #3 were made in 
the east. Encountered in all the boreholes were an uppermost 
soil layer overlying a till, brownish in color in the upper-
most oxidized zone, which extended to a depth of approximately 
10 feet. The color of this till grades with depth into a 
gray unoxidized lower portion. Thickness of this till varies 
from approximately 30 to 50 feet. Underlying this till, in 
3 of the 4 wells, a cot{jise sand and gravel layer was found. 
The depth at which this sand layer was encountered varied 
with the thickness of the overlying till. Only one thickness 
of the sand and gravel unit could be obtained from the four 
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boreholes as only one borehole extended to the depth of the 
underlying bedrock. 
Split-barrel samples, approximately 1.5 feet long were 
taken from the boreholes at intervals of 5 feet. Analysis 
of these samples on the basis of pebble and silt content or 
carbonate proportion would enable one to determine whether 
one or several tills were present in the underlying section. 
These tests were not made because of limitations in samples 
and equipment. 
Information from the four boreholes and from the more than 
1400 waterwells in Franklin County provides a clearer picture 
of surficial stratigraphy and bedrock topography. Knowledge 
of the former preglacial and interglacial river systems and 
their gradients were obtained from these data. 
Borehole #1 began at an elevation of 766 feet and extended 
to a depth of 40 feet (fig. 8). The upper 9 feet were oxi-
dized and consisted of hard yellow-brown till with some sand 
and pebbles intermixed. Below this oxidized zone the till 
became more dense and was gray colored, due to the reducing 
conditions. At a depth of 31 feet, the coarse sand unit was 
reached and extended to the base of the well at 40 feet. 
Borehole #2 was the only well taken to the bedrock surface 
(fig. 9). The elevation of the borehole began at 769 feet 
and the well extended to a depth of 68 feet where further 
drilling was impeded due to the underlying limestone bedrock. 
14 
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The depth of oxidation was reached at 11.5 feet. The under-
lying compact till contained numerous minor sand lenses, 
attaining thicknesses of a few centimeters. At a depth of 
51 feet, the sand and gravel unit was reached. It extended 
to bedrock and measured 17 feet in thickness. 
Borehole #3 began at the elevation of 760.5 feet and 
extended 40 feet (fig. 10). At a depth of 12 feet, the under-
lying till was gray, reflecting the lack of oxidation beyond 
this depth. The sand and gravel unit was reached at a depth 
of 28 feet. 
Borehole #4 extended 40 feet, beginning at the elevation 
of 769 feet (fig. 11). The oxidized zone was contained in 
the uppermost 8 feet. Within the borehole, an oxidized sand 
and silt layer was reached at a depth of 15 feet. This lens 
contained minor gravels. There was no further evidence of 
oxidation from subaerial exposure in any of the other 3 bore-
holes at this depth. Borehole #4 did not reach the sand and 
gravel unit. 
Stratigraphic sections are color coded reflecting oxida-
r 
tion or reduction of the till or origin of the sand and gravel 
unit. The oxidized till zone is colored orange with the 
underlying unoxidized till colored brown. The basal sand and 
gravel unit is colored blue, indicative of its glaciofluvial 
origin. A description of the samples, correlated with their 
positions in the stratigraphic column is given to the left of 
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19 
the stratigraphic section. Descriptions of materials and 
drilling rate sampJ.es are given by the operators of the 
drilling rigs and these field logs are found in the Appendix. 
SOIL SURVEY 
Soils at the site are developed in the underlying glacial 
tills. The three solids that developed belong to the Miami-
Celina-Crosby-Kokomo Association of Ohio (McLoda, 1980) • 
These soils have a "loamy" texture and have a high lime con-
tent. These soils usually require additional drainage (fig. 12). 
The four boreholes were augered in the Crosby soil group 
that covers most at the site. This soil group develops on the 
higher convex portions of the landscapes where slopes of 2-6° 
are found. This soil is commonly situated between Celina soils 
on knolls and Kokomo soils in depressions, as seen at the site. 
The Kokomo soil lies to the north at the site along the 
open ditch. Kokomo soils develop on nearly level land, with 
slopes of less than 2 degrees. 
A minor soil in the Association, the Miami, has formed 
along the southern open drainage gully that traverses the site. 
Both the Crosby and Kokomo soils, which comprise the bulk 
of soils at the site, are poorly drained. These soils have a 
water table that rises to within 1 to 2 feet of the surface 
in the spring and summer months. This can result in ponding 
at the site. 
20
REFERENCES 
Goldthwait, R.P., 1958. Character and distribution of the 
glacial and alluvial deposits in The ground water 
resources of Franklin County, Ohio: Ohio Division of 
Water, Bulletin 30, 97p. 
McLoda, N.A., and Parkinson, R.J., 1980. Soil survey of 
Franklin County, Ohio: USDA Soil Conservation Service, 
u.s.G.P.O., 188p. 
21 
Schmidt, J.J., 1958, The ground water resources of Franklin 
county, Ohio: Ohio Division of water, Bulletin 30, 97p. 
Stout, w., Ver Steeg, K., and Lamb, G.F., 1943. Geology of 
water in Ohio: Ohio Geol. Survey, 4th Ser. Bulletin 44. 
/ 
APPENDIX 
DRILLER'S LOGS 
t 
i 
'
j '
, 
.
\f 
# 
~, 
/O
f\.
 
o
u
s
 
:~ 
·
'
6
 2
1
9
5
 
r~
r.
~ 
;·
 r;
 ~
.
~
?
,
s
o
 
e
 4
ck
er
n'?
Ct
r; 
l<
d. 
C
ol
ur
n 
b
u
; 
T~s
t-B
~-r
i~g
 S:C
?· __
_
_
_
 
d
n
 _
_
 
P~pJ
_~r;
:_T_
:Jfi
-~-,
~-,7
-~{ 
Z:
T§
lf. _
 
7
_
c-
---
-,-
-
,.
-
-
-
.
.
 :_
-::
:c
--
::-
-_
-, __
 
-
_
_
_
 
-
_
_
_
 -_.-_~
~-----
-.---F
-IE-~D
-._.-_
L-~s;-
_
OF
 
BO
RI
NG
_ 
N~.
 -:-
~--=
= 
L
O
C
A
T
IO
N
 _
A.$
_ ~
 /r
:d
 .. _
_
_
_
 
S
O
IL
S
 T
E
C
H
N
IC
IA
N
:_
_ 
DR
IL
LE
R:
&~
 __ (_
)ec
.~j
£__
 
W
A
T
E
R
 
L
E
V
E
L
 
R
E
A
D
IN
G
S
 
EL[
Yl•
T'C
>~J
 7
 (,, .
~ _
_
_
_
 
_
 
D
R
IL
L
 R
IG
:-
1
h
_0
A_!
_l.,
_ __
 
/L
~-
u _
_
_
_
_
_
_
_
_
_
_
_
_
_
 
:_
 _
 
D
A
T
E
: 
_
_
 e.:
_3_
:~-
-
-
-
-
-
-
-
-
..
. 
-
-
·
·
-
-
-
-
-
-
1
 
_
 
O
A_
TE
 ST
ARJ
E_o
,_B
;J.
·,~
00D
~
 ___
_
 
F
IN
IS
H
E
D
: _
_
 ~-~
...
k-~
_ct
 ___
_
_
_
 
[)E
PT
l:f
: 
_~
-"
I __
 
:-:-
--_
 ,.
3_
0 
_'.
~_-
EJ_
El~
::<
.._
~ _
 
·-
_
 
••
 
1 
.
.
.
 0"'
:~·
.· 
:'.'.
'.::.
"·~ ..
.
.
.
.
 
·~~
;··
··,
:;f
'';
f"'
'~:
~:-
~I:
:;;
·~~
"C-
J. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
---
---
--~
-~~
-~-
R~~
~;-
~~-
-
.
 
-
-
-
-
-
-
-
-
-
-
-
-
-
;J
 ~ ru
 s
 
_
_
 
/J1[
_i-j
··J=
~-~i
f~l~
1~:f
: .. ~~
~·-·
--~·
----
-~--
~~=:
==-
-
·
-
-
-
-
-
-
-
-
-
-
·
-
-
.
.
.
 
-
·
-
-
·
·
 
-
-
-
~
 
G~_s
-_~·
-'> 
:r_
 _
_
_
_
 
~<r
 -~
 
/__o
__' 
:;r
-
!_oo
~ !>
_!_
lo_
 l/.
g_~ 
tJ~
iL~
IJl
!AL
~-~
~~_
5_,
 1-/
>_.
Ji~
' p
,,;
,,.
 C
u 
Is.$
-J ,
s·
u 
r 
_
 
'rj!,; 
-
-
_
 
=
--
-1s_
_ 
_
 w
t 
-
-
-
c~~
_.~
_::
~ ~
JoJ-~<
--,1
-
J._~
[ _ _G~~
----""_-
..e:_=_1 _
·~-
---
-i 
_
_
_
_
_
 
y 
~J_
-_ 
s_
-}
,~
"-
'"
l-
U1
f-
-'
!:
£-
7 
5,
, ·~
"f; 
5o
~e
-
~,,,
._,,
~-
L~S" 
L._
--.
() 
-
~-~
 ¥
·-
-
~_-J
-(
~ 
·~~A
:Lc;
.;:~
~i~"
:::.
,c-,
,.,t
• C-
-9t
\<-
c""
 L
 
~l.lS
=·r.'
), r 
~---
=t-'
l~~ £
 
hh
-Jt
..,·
7 
W
p 
.J.~'I<
 FL
.w
 4
:. 
$
/·
S
 
2@
S-.
h;j 
3-~
/e 
3 
o
 
7 
r..
:,!I
:. 
r.
-c
,,&
.-s
.-Y
, ... e
( r 
"'~".
:.b,:
~ Q,
...
~ 
~.,:;;.
.: 
_
_
_
 
-.
. 
I 
~
 
_
 
UI
L 1
 c
~,
, '-
f t
i" 
1 
s-. 
{,,
.t 
.
 
m
 e
..
I 
L>
.e
.v
~ 
J~.
S:l
J.)
_·C
. _
 _
.
!1 
11
'Lf
j_ 
) 
~ 
"
7 
16
 
.
 
r~1
~~j
 
~I 
t 
(>~ 
h 
-
{,_ 
0 
,
_
_
_
_
_
+
--
--
-
t
-
-
~
 
I 
-
,_
__
 
-
-
-
-
-
-
+
--
--
--
-
t---
-
1 t-
-
-
-
-
-
+
-
-
-
ir
--
r-
-t
--
-r
-t
--
-t
t-
-t
-·
--
t-
--
-:
--
--
--
--
--
--
--
--
--
--
--
1
 
-~~:1 
I 
II 
I 
l 
I 
I 
II 
I 
I 
I 
r
-
-
-
-
+
-
-
-
-
I 
t--
-~-
-
l
-
-
-
t
-
-
l
t
-
-
+
-
-
-
-
1
-
-
-
-
t
-
-
-
t
-
-
-
t
t
-
-
i
-
-
-
+
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
t
 
I 
I 
II 
f -
_
 -
·
-
-
-
-
-
-
-
·
 
·
·
:·
--
-:
--
:-
:-
-·
--
--
--
I
.
,
 
•
 
i--
_~t
--~
-LL
--~
 1 
_
_
_
_
_
 
--~ 
_
_
_
 
_
_
 
_
n 
_
_
_
 
_
 
_
_
_
 
_
 
_
_
 
_
 
..
. 
_
 
-
-
,.
M.
Ml
 ~ 
A. 
Jf
l' 
O
R
O
.N
 2
" 
0 
0 
iS
l 
OR
 •
.
 
O
.D
. 
(2S
) 
SP
LIT
 .
A
R
R
E
l 
SA
M
PL
ER
 .
•
 
ST
 =
 
SH
EL
SY
 
TU
BE
 
SA
M
PL
ER
, 
3
" 
0
.0
. 
H
 
H
A
. 
P
fN
fT
R
O
M
fT
fR
 .
D
IN
G
 I
N
 
t.
f 
•
 
•
 
IV
 
w
 
~\.Bu
s. 27
6
-2
1
9
!5
 
~ 
R
u
 
2
6
2
-2
3
5
0
 
FO
l\M
 
1 
·
·
; 
JO
B:
 
I~
 
) 
( 
-
'1..
. 
-
-
-
:_-F~.-_o
-1 u.-m-__
 -~ .. --~-
~. --.r·--.. e
-.-.s.--~.-
-~_!3-__ ;~--:
-}J---.-
f!.-
. ~--o-.
-. -_----
--~-~--q:J
-_IL-.<;I-
~--.,~.--.
:---_:-::;
~.,.-.f4-__ .
.
L-
-
•
. :-
-c
.-A
i-,'
.lr-
: 
.
.
 ~ .. -'":!-
.~-.w-y
-~--_.-~
.--._; __ -,..;.·. _
-.
.
 :;..·-
·; --:...
--=~--·------
-··-. --. -
------
------
~~~~ . .!?
-_
 Lq~
 OF 
s9
 RI 
N~ _
 
N_
C>
i: 
.
 
.~ 
LO
C
A
TI
O
N
: 
.
5l
lY
--
-
-
-
-
S
O
IL
S
 T
E
C
H
N
IC
IA
N
: 
_
 
OR
IL
.L
ER
:~
-~
 
W
A
T
E
R
 
LE
V
E
L 
REA
DIN
G~~
 
_
,
 
/ 
0 
o
R
IL
L
 R
IG
:--
21
11
l.6
-...
L 
B9
11
-tt
_ _
_
_
_
 ·
 
_
_
_
_
_
_
 
o
A
T
E
: 
8":
1-·
 t:
"t
 
_
_
 
-
-
-
-
·
·
-
-
_
_
_
_
_
 _
 
--~~
f_Y/
~.'!
l<?~
:_:_
-fu_
~::'
f~~-
.:.:
..::
:;;.
-~.:
:---
-OA
_'_!~
 ST
ART
E_O
:_a
~~-
-::
..-
=-~
-l~
~E_
D .. ~
_,
~$
{ 
.
.
.
.
 
o
_
-g
:!f
u _
_
 j$!.
7~:-
:.:.
::: 
.
 
/ S:
.J
:;
!}
f.
!~
-
.
 
S
A
M
P
LE
 A
T
T
E
M
P
T
E
D
 
S
TR
A
TU
M
 
S
A
M
P
LE
 P
R
E
S
E
R
V
E
D
 
~~
-•
 
,
-
-
-
.
.
-
-
-
]
 
~
 '~I>
 ~~~
;; -
~:-;
t; I
 FROM
 
;Q 
"
; 
.
 ~-:
·:: 
I 0 .
s '
" 
·-
.
 ~ 
-·
·.
 ·
--
-
-
-
-
-
S 
~
 
.
 
.
 
_
 yJ
.a
 
_
_
_
_
_
_
_
_
_
 
.
.
.
 
_
_
_
_
_
_
 _
_
, 
T
O
 
D
E
S
C
R
IP
T
IO
N
 
~l1
0' 
I ~ 
-~"
L I
 
I t• 
I :r 
I 1'-"'Z
: llo
·.r I
 /1 O
iJ fjl
)l:l__
//y~-·
 Ctt
a.
.,e
7S
-L
f,, 
s 
•
 ..,~ r-
;__
.,,,.
 r.-
t:;~
~· [:
,,,,.
-' 
7kJ
.1 
c.
G 
L>
/:' 
,c,
/I~
~· t
f:o.
11,
,.e 
I 
.
 
13-
5 j1
.s' 
I 
5 
ri't
.dl
 :( 
~-
* 
3 I
 
11 S
: 
I T
 I
 t,.._
7,
 II 
I 
I 
IN
A 
t t
' /
\ 
Sc
· r,
A 
'
h
 H 
e.~
/a.
._1 _
_
_
_
_
_
_
_
_
 
-
-
-
-
J 
~s i
"?o
,_J
d~~
 
'h.~l
lS:. 
'. 
S' 
~-n
1£ 
~~1
3ol
s 
~~"
 
1-n
.s-
~ 
l-s 
r%
iz 
~-S: 
l~I> I
 , 
~l
e 
~.
r 
14
'S 
.
IH
ls 
lS6
." 
!6
 
_
_
 ft_
 IV b 
-
D
S 
~~
 ~ 
153
"' 
I 
5 
4 ~ -
.
.
9--J
! / t
 
.
.
,.
, 
/'1
/ 
u
 
12 
i'·
·~~
ns 1
,.,z
' 1
 }-4
,,,,
 flt
. ,
.
1 
c1.,
..,""
 ~ 
~z
 5,
,~,
-.,
., 
z:-
a.B
IUJ
,t_ 
C'.
l:J 
.
.
.
 
#.1
 
~,
. 
~ 
.
, 
,c
 
F 
';.,
 ,..
 
A
A
-V
 Ir
' 
(.
 
2
s
 I J
" 
11<1
1>r,
l~'·
• l4
CA
S 
jsf
,i<
"I' 
t"
 11
1~ 
w~~
-i'
"".
'l"
1':
"t,
~..
i_F
,,~
,..
.,,
;;~
1'1
1..
 
()71
-: 
IL
,.,
; t.
. 
.
?o
 
~.
f I
. 
A
f4
M
r.
.(.
. 
1 
,
 
"
Jb
 "
I 1
 ~
.,o
! II
 
I 
I 
c. 
J.,,
,,,.
.61
1"1
 z
--
,.
t-)6 
~~,
_~ 
~
l
 A..
 ..
.
 
~,
. 
.
so
 
.
 
,
 
-
,
 
13.s
-· 1
..:r 
rhm
ll49
.Sl(,S
'.,S"'
I D1:
""N
Jt-
£,~
,, 
G.t
t""1
 S.
12
,.,d
J7
iA
 ...
 ·
p
f 
(L
t] 
Clv
t~ 
s:
 y
, 
~ 0
 
1 ·
:T
-I
~~
 llt
.S
:.S
-1
Ll9
 I 
f;H
P 
k_lo
A.k.
Jti{
;~,o
_u.£
1-.~
l,.t
A"fL
 F,
,;,~
 ~
"
 .-Z
:1.
1c~
·•)
~j'
j/,
 _s. 
.
.
 
J 
,
 
-.
--
--
..
..
..
.-
-~
 
'
f5
 
t\
-J
 
/~~
Fvs
'1 
L 
e 
'
8·
 9-
/~
, )
./..i
_J_
€c/
P.t
H:
. f
r.
 
'f'
f, 
e 
I 
I Sc
l~
 
IS
S 
li>
 Yt
t 
~ ti
 S' 
'"
'1 
.
.
.
 
5 
Vi
~ ~
11.-
..
 
L
;/
 
Lo
~ 
JTI
 
i'lc
v 
fJ. 
s 
I l~
 l 
~ 
r1 ~
"1!
13 
-
!-
.' 
_
Ill
a 
~ 
•
 
G:.
 ~ 
lr.J
.~-~
--
_u_
o·-
~ 
(,
~~
 
---
.~-
.--
---
-
~c
~ •
 
.
r.
 
t 
.
.
.
 1r
R,
 
ST
 =
 S
HE
l&
Y 
TU
&E
 S
AM
PL
ER
, 
3"
 O
.D
 • 
•
 
H
A
H
O
 P
F.
N
flR
O
M
ET
El
l 
R
EA
O
IH
G
 I
H
 
h
i 
•
 
•
 
•
 
•
 "-
> it>
. 
B
u
s
. 
2
7
6
·2
1
9
5
 
R
E
.s
 · 
2
6
2
-2
3
5
0
 
-
-
-
·
 
-~-
~~~
mb~
~--
-'!
'-~
.!~
or~
n9S
o. 
P
R
O
J
E
C
T
:o
·s
.L
J
.-
hN
Ny
.: 
~J_
. 
FIE
LD
 L
OG
 O
F 
BO
RI
NG
 N
o._
::;) 
LO
C
A
TI
O
N
:_
/.;
l,_
S
 _!
J.
'R
_~
L _
_
 
S
O
IL
S
 T
E
C
H
N
IC
IA
N
: 
DR
IL
LE
R:
~ 
0~
<-
.f
f 
W
A
TE
R
 
LE
V
E
L 
R
E
A
D
IN
G
S
 
·
 
D
R
IL
L 
R
IG
: 
~1
0~
· l
. 
~ 
~o-
J./
 
-
D
A
T
E
: 
&-"
l.·
fi~
 
~"~-
':?o
~V_A
TION
:7t,
9_._
s;_=
_'c:
_o __ "
-'="
'-·-
--_p
.~i:
~-~~
ARTE
_D:a
:-2_
~_~}
/~--
=-=-
fJ~J
_~HE
Q: __
 (i~_2
._~·-
J1;t.
 
O
EP
_!
H
: 
~~-
---
=-J
c4~
-~-
--
~~
~ 
_"1
~.~
 
S
A
M
l"
l.E
 A
T
T
E
M
P
T
E
D
 
_
_
_
_
_
_
_
_
_
 5_
~M
~L
_E
 P
R
E
S
E
R
V
E
D
 ~
t:
~ 
•
 
S
T
R
A
T
U
M
 
-
-
-
-
·
-
-
-
-
·
 
·
-
.
.
.
 
.
 
.
 
·
-
·
-
-
-
.
 
.
 
-
-
~
 
D
E
S
C
R
IP
T
IO
N
 
F
R
O
M
 
T
O
 
S
A
M
 P
LC
 A
 
C
F 
F
O
R
T
 
N
O
. 
F
R
O
M
 
T
O
 
T
Y
P
E
 
_
.
.
,
.
 
F
R
O
M
 
T
O
 
>
-
-
-
-
br~~
: -
-
-
-
~
 1-----
-
~f
:_
_ 
s 
>-
I 
s.
~ 
-
r 
,0 ,. ..
. 
"
 "
"
 
0
•4
. 
/~
~·
·(
..
 
-
-
-
-
-
-
9 
9 
t
-
·
-
-
-
t-
-
-
-
-
-
-
·
·
·
 
-
·
-
·
-
-
-
-
-
~~
--
}JJ
.~ 
.
j_ 
~,f
_~ 
~ n~
 C
 / -
_
ft_. 
s:_
 ~
~o
_ 
s_
 _
_
 
>
-
J_
l.,. 
L.
 
,
 ..
.
 
°"
:1' 
~rn
,_.
'Y.
 0
·
~
 
ll
.,
 
·
-
.
 
.
f"'
.-/
 .J.
 I
~;,
/. 
l 
'. 
J.
~~
,;
 r
. C
.A
kl
 ~ 
~-
r-:
 
.
 
~
 
,
 
' 
I c
.--
. 
_
t:'
oa
-L
!" 
·~1
.· 
7."
 
4A
..
r~
·t
:.
~.
1.
1~
i:
L.
 
~/
&.
 
\':'
"' 
t:.o
ru 
-
-
, 
13
.s 
1.s.
~'-
S" 
~ 
/_
~:
· 
I 
I,./
_ 
n
 .•
 
.
, "
) 
.
 
.
 
f.J
./t
'F
 /"
_ 
a
,,
, l
..
Jl
tf
\. 
SJ
 ~:
f. 
<
. 
~ -
t°
;;
.,_
. ?
.-
C
O
A
J
 r
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
·
-
-
·
 
~
 
.
/ 
,
 
I:
.'
 
-
~t
f.
~ 
2!-
)__
u 
s 
'+
 
'
lo
' 
.
,..
 ~1
119
. 
.
».
...
.. 
~
-
-
..
. -
.
): 
1.
~N
 U
JJ
~I
! 
' 
•
 
y 
-
"'
 
.
 .
.
,
.
.
,
.
,
,
,
,
~
 
~ 
~l
J 
"4.t
:: 
S'
 
""2
~ I
 
""
'T 
IA
!?
. 
•
 
/'·
-·
-
.
.
.
.
.
.
 
n~
 
·
 •
 
t:iA
1i:
-T
 {
""\
t u
· 
~,
.I
 ~
 .u.o.
..
 
£'
" 
/:':1
11 
~ 
U
£.
. 
~
 
'
)_
,d
 
~
,
,
 
l 
,. 
(;;
'~A
 tJ
 t
r'
 I 
•
 '
 
,
 
"
'
"
'
/ 
-
-
_
_
_
 J _
_
_
 
7,~
<" 
<
9·1
 l
lo
' 
S 
,
 
l 
~I"
) I 
:i
-
9o
.Jt
 
' 
12
8.o
 
3
~
 
L?
, .. 
o
 
?'>
?rA
. 
l'>
L·A
._r
-,;-
J!
,t
r~
u 
/:
,~
r ~
 C•
 "
'
s
c
-
.
.
.
 
_
 
d~
 ~ .
.
.
 u
.
6
' 
33
.S
 :!
S"
 
s 
·W
~ 
7 
~.
3 
~
 l
••
Y,
 
l=:
~r 
~:,
_tJ
C'l
 e
~l'
W,,
 •• ~
 • 
·
·
-
.
.
:.·
 
C'L
A..
..-
It
'-
-
S1 
(, ;t
.. 
11
~ 
.
 
,
 
.
 
,
 . 
31
-S-
4.
a 
-~
 
~A
h 
,
 
40
1 
~
 In
n 
fl:
, 
.
.
?l
.o
 -
~I
 
l°J
b~ r
e
 13.
R...
.,~ 
1--;
:.~,
. ~
 (o
~ A
t f
ir
 s~
,..
, tt
' ~
 ',_
 ~-
;:;
 ,. ;
 r 
.
 
C1
1"
'4
1J
t:L
 
e-
.
.
.
.
.
.
 
~,
 C
•A
A
fr
' 6
A
1>
.v
e(
 
6. 
-C
u/
/L
~s
 7
.t"
A
-c
r-
l'l
; f
io
,;
 L.
clt
 k 
S 
•
 
,
 
W
4-
fct
f e
. 
J 
'·.
.3 
' 
!:? g
. 0 
~
.
 
'Fi
,P.
;J. 
/'J
r;N
s/:
 
frl.,..
.., b
_
 
-
h
H
i!
° 
l:
 l'
r.
»P
rr
 S
A,
.,t
l. 
ZP
~ ~
' 
b 
~ 
p,
MF
C:
.,
.A
~l
. 
c
.
 
-
-
Ci
A<
J~
 ~.
 L 
;L
 •
 
,
 
.
.
 
-
.
 
,
 
7J
c--
Al4
, -
1.
1.
.b
 ,
 
.
 
-
-
.
 
-
~
 
.
 
.
.
 
-
·
·
 
-
-
.
 
-
-
·
·
-
·
 
-
ST
 =
 S
HE
LB
Y 
TU
BE
 S
AM
PL
ER
, 
3"
 0
.0
. 
•
 
._
N~
~-
S~
? 
l.''O
tt 
~A
~~
-&
 30
'~-
~R-
~P?
~··
 0.0
._
(S)
_O
R 
2'
h'
 •
.
 O. 
(2S
) S
PL
IT 
.~
·E
L 
SAM
P~E
R. 
•
 
K 
-
HA
ND
 9
NE
TR
OM
ET
ER
 R
E
A
.J
G
 I
N
 h
f . 
•
 
I.. .
 
N
 U1
 
•
 
B
u
s
 
2
7
6
-2
1
0
!5
 
R
E
S.
: 
2
6
2
·2
3
!5
0
 
Y
O
H
M
: 
F
·5
 
JO
B 
C
ol
um
bu
s 
T
es
t 
B
or
in
g 
Co
. 
P
R
O
JE
C
T
:O
·S
/-
'. 
h
-
u
~
J
.
 
~~~
~TI
O~~
~-~
-~E
--"
~-;
-;:
~SO
ILS
 TEC
H
N
IC
IA
N
: 
.
 
~~
~~
R1
LL
ER
; If
. (.-
o,e~
cc '}
I-
FIE
LD
 L
OG
 O
F 
BO
Rl
~Q
_~
c:
>-
#:
:-
w
A
T
E
R
 
L
E
V
E
L
 
R
E
A
D
IN
G
S
 
.
 
D
R
IL
L 
RI~
: -
21
1•
A•
 L 
II 
t,.
o-
t-
t 
_
 
_
 
F=_'f
]:.__
i.,._
g~_T1
9-_N_
:2~l-
:_D_ 
_
 
_
 
' 
D
A
T
E
S
TA
R
TE
D
: 
fl-
J-
94
 
.
 
F
IN
IS
H
E
D
:B
.:
:/
:!
A
ft
_
 
-
--
SA
MP
~~
 -;T
TE.
.;-
;~~
;--
.
 
11
 
S
A
M
P
LE
 P
R
E
S
E
R
V
E
D
 
II 
S
TR
A
TU
M
 
~!~~i
f_=, 
L7=~ t
 
!JE
T_~
.t.
 
D
A
T
E
: 
D
E
P
T
H
: 
1
-
-
-
-
.
.
-
-
-
·
-
-
t
-
-
-
-
-
-
-
'
1
"
-
-
·
-
-
~
-
-
-
,
.
-
-
-
~
 
-
.
.
-
-
-
-
"
"
*
-
-
-
~
-
-
-
~
 
D
E
S
C
R
IP
T
IO
N
 
~~o
; ~
T£ 
1~;m
R. 
c;
if
~ 
FR
O
M
 
3 ~~
 T;
 ~ti
 ~
:: 
0 
~~ 
7
J
 ~ 0 
~ ''
-
~ 
~lc,
.s-l
si°i
lfk-
t.
.r
 ."
J" 
"
"
'
"
 
"
 
.
.
.
.
.
.
 
~ • .s 
HA~
d AP
ou
.N
 C
t.,
. ...
 
#:
 ..
.
 
r;
 L
f-.
 
-
;..
,_
,-
;:-
,;,
,,.
. 
r.
-
I.
/ .
.
 
II 
I 
I 
I 
I 
II 
1 •
· 
-
J~~
J'¢
-_
 ?A
Nc
! ~S'
on-.
...e
 )'
;..
,~ 
a,
"'
~ t
. 
•
 
1·
S
 k
o·
_Q
J~
~ I0,,1
 ..
 
IB
·S"
 p~
gj
_ 
o...
,~..
 C
ttA
 · 
I 
!l?
.r 
l2
s u
 I 
S"
' 
l 
ri.
s 
-
::y-
il"
U 
t. 
1.5
/ 
l~ 
·
/I
 2.
1S
i H
A~
 cl 
~<
QI
A 
Ct.
,h~
~-
..
..
. 
' 
~ ..
 
I.I
 -
~ 6"
""" 
t:!
' 
;:
;;
,,
 1-
-
~
 
21J
.~ 
~·
 ol 
«S
 
0.h
..jl 
7 
30
 
~
 
'~Y
.11
 
1 
1a
"'.e
 J ~
 s
-'1.
Ji c
l 
ie
c~
 i:; 
o
 ~
 ,
c.~ ~
 t• 
[;"
~" 
~ i 
l 
•
 
,
 
~
I
 
"
-
ir
· 
1-
-
-
I 
,
 
~s
 l
~ 
1:
; 
flA
t~ 
~e 
3 
S' 
I->
 1"
7.!
X 1
12
3?
1 
Ye>
 I
 ~
d
 G
~
 C
 L
4
 ....
 
ec
...
 s.
.: L
I-.
 "
"
.;e
." 
L.4
J 
e-
I-
-
ll
j/
' 
,
 
J 
·
"
 
'
/
,
 
I t
!' >
#r
 ff
 f'
 
"
P
. 
;:
::
;.
,.
, 
Sq
 ""
\f
 • 
3'0
· s
 l'
f'b
 • I
 ~·
 
r-
~ :!
 'f
 
k:w
J 
10
 ~
 
r 
( 
-
~
'
 iJJ
.'7
J.'
 -
l.,J
..r,
 I
 
~
 
1
-
-
~
~
~
~
-
+
-
~
~
-
+
~
~
-
i
~
-
+
~
~
~
1
-
-
~
~
r
-
~
-
t
-
~
~
-
f
t
-
~
~
-
t
-
~
~
-
;
-
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
-
-
1
0
"
\
 
-~T
~; 
ys
i:o
 l 
~0#
 .. ~
~E
~ 
~ ~
~ .. -
-~~
?!.
~~:
.~~
~·-
(~)
 ~2
-·-
~·D
·J.
~~-
:."
!~!
-=·
RR:
L_ 
SA~P
-~_E
R. 
•
 
ST
 =
 S
HE
LB
Y 
TU
BE
 S
AM
PL
ER
, 
3"
 0
.0
. 
H-~
-~A
N~~
-NE
T~o
~ET
~~-
Ree
.11
~G 
1N
 t
sf.
_ 
e
 
•
 
•
 
